REMOVABLE VISUAL INDICATION STRUCTURE FOR 
A PRINTED CIRCUIT BOARD 



CROSS REFERENCE TO RELATED APPLICATIONS 

The present application is related to co-pending application Serial No. (JAS 1318P), 
entitled "Printed Circuit Board Assembly" filed on the same day and assigned to the same 
Assignee as the present application. 

FIELD OF THE INVENTION 

The present invention relates generally to printed circuit board assemblies and more 
particularly to a removable visual indication structure for a printed circuit board. 

BACKGROUND OF THE INVENTION 

Computer systems continually require more functionality, more memory and faster 
operational speeds, and in many cases they need these features in smaller physical packages. 
To meet these requirements, the packaging density of the printed circuit board (PCB) 
assemblies of those computer systems increases accordingly. Therefore printed circuit board 
space must be efficiently utilized. 

The PCB assemblies employed by these computer systems generally include a 
controller board that incorporates light emitting diodes (LEDs). These LEDs act as visual 
indicators to notify a computer user when certain components of the computer system are 
operating (i.e., when the system bus is active, when the processor is active, etc.). 

Figure 1 shows a typical printed circuit controller board 10. The printed circuit 
controller board 10 includes LEDs 12 and a plurality of header pins 14. The LEDs act as 
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visual indicators for the board 10 and are permanently attached thereto. The plurality of 
header pins 14 are provided as a connection means for manufacturers to remotely place 
additional LEDs. Manufacturers can accordingly utilize flat ribbon cable or similar means 
to remotely place additional LEDs when incorporating the board 10 with their computer 
systems. Figure 2 shows a typical flat ribbon cable connector 16. However, once a 
manufacturer remotely places the additional LEDs, the permanently attached LEDs are no 
longer needed. Thus, the printed circuit board space being utilized by the permanently 
attached LEDs is ultimately wasted. 

Consequently, what is needed is a visual indication system that increases the amount of 
space available on the printed circuit board. The present invention addresses such a need. 

SUMMARY OF THE INVENTION 

In a first aspect of the present invention, a removable visual indication structure is 
disclosed. The removable visual indication structure in accordance with the present 
invention comprises a removable connection portion and a visual indication portion coupled 
to the removable connection portion wherein the visual indication structure can be 
removably attached to a printed circuit board. 

In a second aspect of the present invention, a printed circuit board system is 
disclosed. The system in accordance with the present invention comprises a printed circuit 
board, at least one pin coupled to the printed circuit board, and at least one removable visual 
indication structure coupled to the at least one pin. 

In yet a third aspect of the present invention, a method for fabricating a removable 
visual indication structure is disclosed. The method in accordance with the present 
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invention comprises the steps of providing at least one visual indicator, providing a 
removable connector adapted to be coupled to the printed circuit board, and coupling the at 
least one visual indicator to the removable connector. 

Accordingly, the present invention provides a simple and cost effective way for 
manufacturers to provide visual indicators to various types of systems while at the same time 
increasing the amount of space available on the printed circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the typical printed circuit controller board. 
Figure 2 shows a typical flat ribbon cable connector. 

Figure 3 is a flowchart of the method for fabricating a removable visual indication 
structure in accordance with the present invention. 

Figures 4(a-b) show an LED structure in accordance with the present invention. 

Figures 5(a-d) illustrate top, side, bottom and perspective views of the LED structure in 
accordance with the present invention. 

Figure 6 illustrates a variety of different configurations of the LED structure in 
accordance with the present invention. 

DETAILED DESCRIPTION 

The present invention relates to a removable visual indication structure for a printed 
circuit board. The following description is presented to enable one of ordinary skill in the art 
to make and use the invention and is provided in the context of a patent application and its 
requirements. Various modifications to the preferred embodiment and the generic principles 
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and features described herein will be readily apparent to those skilled in the art. Thus, the 
present invention is not intended to be limited to the embodiment shown but is to be accorded 
the widest scope consistent with the principles and features described herein. 

The present invention is disclosed in the context of a preferred embodiment. The 
preferred embodiment of the present invention provides a removable visual indication 
structure for a printed circuit board. Accordingly, the present invention provides a simple 
and cost effective way for manufacturers to provide visual indicators to various types of 
systems while at the same time increasing the amount of space available on the printed circuit 
board. 

For a further understanding of the present invention please refer now to Figure 3. 
Figure 3 is a flowchart of the method for fabricating the removable visual indication structure 
in accordance with the present invention. First, a visual indicator is provided, via step 20. 
Preferably the visual indicator is an LED type visual indicator. Next, a removable connector 
adapted to be coupled to a printed circuit board is provided, via step 22. This is preferably a 
surface mount type connector. Finally, the visual indicator is then coupled to the connector, 
via step 24. This is preferably accomplished by soldering the visual indicator to the back of the 
surface mount connector. 

Although the preferred embodiment of the present invention utilizes soldering means to 
couple the visual indicator to the removable connector, one of ordinary skill in the art will 
readily recognize that a variety of coupling means could be utilized to couple the visual 
indicator to the removable connector while remaining within the spirit and scope of the present 
invention. 

For a better understanding of the present invention please refer to Figures 4(a-b). 
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Figure 4(a) shows an LED structure 30 in accordance with the present invention. Figure 4(b) 
shows the components of the LED structure 30 in accordance with the present invention. The 
structure 30 comprises an LED portion 32 and a removable connector portion 34. The LED 
portion 32 is preferably a surface mount LED and the removable connector portion 34 is 
preferably a surface mount connector. Accordingly, the LED portion 32 is coupled to the 
removable connector portion 34 thereby producing the LED structure 30. 

Although the preferred embodiment of the present invention contemplates the 
utilization of an LED type visual indicator, one of ordinary skill in the art will readily 
recognize that a variety of visual indicators (incandescent lamps, neon lamps, etc.) could be 
implemented while remaining within the spirit and scope of the present invention. 

For a more detailed description of the present invention please refer now to Figures 
5(a-d). Figures 5(a-d) illustrate top, side, bottom and perspective views of the LED structure in 
accordance with the present invention. Figure 5(a) is a top view of the surface mount 
connector 40. Figure 5(b) shows a side view of a surface mount connector 40' wherein an 
LED 42 has been coupled thereto. Figure 5(c) shows a bottom view of a surface mount 
connector 40". Figure 5(c) illustrates sockets 44 wherein the surface mount connector 40" 
can be removably attached to a printed circuit board via a plurality of header pins located on 
the printed circuit board. Finally, Figure 5(d) is a perspective view of the structure in 
accordance with the present invention. 

For an even further description of the present invention please refer to Figure 6. Figure 
6 shows a variety of configurations wherein LED structures 50, 52, 54, 56 in accordance with 
the present invention are removably attached to printed circuit boards 60, 62, 64, 66 via 
pluralities of pins 70, 72, 74, 76. As can be seen in Figure 5, the LED structures 50, 52, 54, 56 
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in accordance with the present invention are shown incorporating 1-4 LEDs. However, one of 
ordinary skill in the art will readily recognize than any number of LEDs can be incorporated 
while remaining within the spirit and scope of the present invention. 

Because the LED structures 50, 52, 54, 56 include sockets, they can be easily removed. 
As a result, a printed circuit board employing an LED structure in accordance with the present 
invention only uses the space necessary for one plurality of header pins since the plurality of 
header pins can be used for the LED structure in accordance with the present invention and for 
a flat ribbon cable connector. Therefore, manufacturers needing to remotely place their own 
visual indicators can simply remove the LED structure and attach a flat ribbon cable connector 
or similar means onto the plurality of header pins. 

Consequently, the printed circuit board space normal required for permanently attached 
LEDs is no longer needed for that purpose. As a result, the amount of available printed circuit 
board space is increased. This additional printed circuit board space can be subsequently 
utilized for adding more significant components (memory chips, interface chips, transistors, 
etc.). Although the present invention has been described in accordance with the 
embodiments shown, one of ordinary skill in the art will readily recognize that there could be 
variations to the embodiments and those variations would be within the spirit and scope of the 
present invention. For example, the present invention could be utilized with any type of 
system requiring visual indication and should not be limited to computer systems. 
Accordingly, many modifications may be made by one of ordinary skill in the art without 
departing from the spirit and scope of the appended claims. 



1458P 



-6- 



